The ability of some parasitic wasps to discriminate among host sizes is an important aspect of wasp regulation of host populations. To date, the reported instances of such discrimination 4 involve parasites which apparently appraise host size through visual and/or antennal-pedal contact since they have direct access to their hosts. We report a capacity for size discrimination in a gregarious ectoparasitic wasp, Hyssopus thymus Girault, which has no direct access to the host except through the ovipositor at the time of venom injection. 6 Host size discrimination allows wasp populations to respond to changes in host population densities by facultative inhibition of the spermathecal gland (Flanders 1962 more unfertilized egg (male) in smaller hosts (characteristic of high host density) (Clausen 1939) . This increased production of female progeny in large hosts enhances the host-searching capacity of the parasite population, a highly adaptive response to host scarcity.
Hyssopus thymus, which is important as a parasite of pine shoot and tip moths, typically deposits from 10 to 30 eggs on Metzneria lappella Zeller after partially paralyzing the larva which is enclosed within a silk-lined excavation in the bur of burdock (ArcHum) (Purrington 1970) . In our study, the host larvae constructed silken chambers inside sections of 4mm (ID) glass tubing. Two replicates of 20 and 50 wasp-host pairs were run in October 1968 and July 1969, respectively, at the University of North Dakota at Grand Forks. Single honeyfed fertilized female wasps were each enclosed for 48 hr with a single, weighed, late-stage host. The insects were maintained at ca. 23°C and 85% RH until eclosion of the broods. Wasps never entered the host chambers situated inside the glass tubing. There was no significant mortality of any parasite developmental stages; virtually all eggs became adults.
In the sample of 20, host weight ranged from 5.1 nig to 15.5 mg (mean 9.53, SD 3.51) and brood size ranged from 12 to 36 (mean 18.6, SD 7.05). In the sample of 50, hosts ranged from 5.5 mg to 12.7 mg (mean 8.46, SD 5.07) and brood size ranged from 13 to 33 (mean 23.4, SD 3.68). Host weight and brood size were correlated for each of the experimental rearings, and for the combined sample. Pearson rs values were: -f0.65 (N = 20, 2-tail P = 0.001), +0.39 (N = 50, P = 0.004), and +0.40 (N = 70, JP<0.001).
As noted above, this positive correlation of brood size with host weight cannot be due to mortality or to visualtactile contract by the parasites with hosts. Host size discrimination may involve appraisal by the ovipositing wasp of host struggle intensity following stinging, volume of venom required, and/or the time interval between injection of venom and the required degree of paralysis.
Whatever the mechanism, it seems likely that host size discrimination represents an important aspect of the response of H. thymus to its host, and probably accounts for density changes in parasite populations, if not in Metzneria populations. Superparasitism is not important; it is very rare and is avoided by several behavioral mechanisms. In a collection of North Dakota burs, the 1st author observed 1 case of superparasitism involving 51 viable adult wasps which emerged in 3 distinctly separate groups from 1 host larva, indicating the extreme unlikelihood of larval combat as a mechanism for reducing parasite numbers on small hosts. Wylie (1967) The female pink bollworm, Pectinophora gossypiella (Saunders), possesses a sex pheromone gland reported to be an "eversible sac situated dorsally in the intersegmental membrane between the 8th and 9th abdominal segments" (Jefferson et al. 1971) . The gland's configuration could not be determined histologically, therefore its limits were not defined. A similar morphological relationship exists in the potato tuberworm, Phthorimaca operculclla (Zeller), another gelechiid moth. When pressure is applied to the female abdomen, the terminal abdominal segments become swollen and expose a bulbous pheromone gland which protrudes "in the dorsal intersegmental region between the 8th and 9th abdominal segments" (Adeesan et al. 1969) . In the present investi-1 Lepidoptera: Gelechiidae. gation, the pheromone gland of the female pink bollworm was observed during courtship behavior, thereby defining its operation and determining its orientation within the reproductive system.
Calling is circadian, taking place nightly between 1 and 4 AM ; virgin females continue this behavior pattern for life. Young females tend to call while suspended upsidedown or attached to a vertical surface. After a few days they favor an upright position. They are always stationary and, when disturbed, withdraw their telescoped terminalia but maintain their posture. While calling, the tip of the abdomen is directed downward and the behavior includes 2 stereotyped postures, "initial" and "overt calling."
During initial calling the wings are extended, elevated, and separated, with the antennae resting against the anterior wing margins. Legs are braced laterally, maintaining the body parallel to the substrate with the head slightly raised. The ovipositor, with its associated structures, is projected posteriorly and then curled downward and toward the venter (Fig. 1) . During this early phase the ovipositor and pheromone gland contact the substrate and are manipulated against it with short circular motions. The ovipositor also probes anteroventrally, compressing the gland against the supporting surface.
Overt calling is an exaggeration of initial calling with the wings elevated to ca. 45 °, more widely separated, and tensely extended. Antennae are held perpendicular to the body, away from the wings and palps. The legs further elevate the abdomen which is held halfway between the substrate and the wings, while the head is bent forward and downward (Fig. 2) . The gland is drawn off the substrate and the ovipositor vibrates primarily dorsoventrally, with rhythmic lateral movements producing a circular motion ca. 1 mm in diameter. In this position the gland is ca. 2 mm above and parallel to the substrate.
The gland is incorporated into a folding structure between the ostium bursae and the papillae anales (Wellso and Adkisson 1962) . It is everted dorsally as the ovipositor becomes extended beyond the abdomen, and attains full size when the ovipositor is retracted ventrally. Size relationships may be determined by tracing the apophysis postcrioris from the terminal abdominal tergite near the ostium bursae (invisible externally) to its insertion in the basal portion of the ovipositor. The bulbous gland
